Characterization of the in vivo sites of serine phosphorylation on Lck identifying serine 59 as a site of mitotic phosphorylation.
The lymphocyte-specific protein-tyrosine kinase Lck plays a critical role in T cell activation. In response to T cell antigen receptor binding Lck undergoes phosphorylation on serine residues that include serines 59 and 194. Serine 59 is phosphorylated by ERK mitogen-activated protein kinase. Recently, we showed that in mitotic T cells Lck becomes hyper-phosphorylated on serine residues. In this report, using one-dimensional phosphopeptide mapping analysis, we identify serine 59 as a site of in vivo mitotic phosphorylation in Lck. The mitotic phosphorylation of serine 59 did not require either the catalytic activity or functional SH2 or SH3 domains of Lck. In addition, the presence of ZAP-70 also was dispensable for the phosphorylation of serine 59. Although previous studies demonstrated that serine 59 is a substrate for the ERK MAPK pathway, inhibitors of this pathway did not block the mitotic phosphorylation of serine 59. These results identify serine 59 as a site of mitotic phosphorylation in Lck and suggest that a pathway distinct from that induced by antigen receptor signaling is responsible for its phosphorylation. Thus, the phosphorylation of serine 59 is the result of two distinct signaling pathways, differentially activated in response to the physiological state of the T cell.